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Notes :- 
x Ferfect dielectric > oczo , Bu fie ? m= /2 - (eo) 
2E lossy Aelectric meg. 
X Nonmagnetic materigt => Mo Mee 
* Loss tomgent = 4 or £ : 
^ To obtain the Feld in real time da s 
^ yw 
Fer) = Re tE@e | 
Preblem 3 1. 
An electromagnetic Wane. in free Space has a wave — 
Length of Oo.2m., when this Same Wave enters a perfect 
dielectric the wavelength changes bo 6:09m. A ssuming 
that M21 , determine €, - 
Solution 
Anm. Free space : B=W/ME, — > CD 


In. the perfect dielectric : E =WES ce) 
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Wavelength m free Space Àz Pi —> (3) 
wawe Length in the diela L T re 


—— Cu) 


Dividing equation, by ra : 
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Froblem Hi) 


Tn Some region ogee eo hs A ; C 2€, , 6 9» Mo ; diee 
magni tude of electric field at Z=0 is too Wm . At 
Frequency of 100 MHz write the ins tavrtanens 


Expression for Eand H. At what depth the E field 
magnitude Yeduce bo 17 | 








5o lution 
Aes Hon d 
v< nE | 4G; - 1] = £23 Np/m. 
= e ER 14GRLy AF eT — 3, 207 rad/m. 
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Ha s u e" css (cot - pz z 


COS Qnxiooxto t mec 5-2092 ) 


— 1232 


ee Cos F259 20x as xL — 3.2092 -24 
The mean itude of the ee Se ss E nd 
Will reduce ta 1K of lia 
- 1:23, 
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=1 > d=344 m. 
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‘ro blem #3 
The electrice Field 
I a nonmagnetic Lossy dielectric 
j^ Y = 3.93 + J4.012 with. a frequency 
the. magnetic fiet- OF deos ossa. 


of CL Wwe. Propagating 


d E 
dE (2)- 4» 10e 
of 2oMH2. Find 
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Solution. 


lo find H WE have to find dH but we 
dont have € ame the lasstungendt £ 
Y = KEJP = 393455018. N < 1.89 CT 
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Atte, Some odq eb ma Mon buo ons ! 
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= = 44.9 


B Subst tud; - : 
y Subst hit ng this valve. into the expression of oz i 
6 tent. oe 
C. TU , 7 
(m 23— 24 X20K lo X ITX io X E, X 8.85qxi5* 
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And now we can fing 1. 
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— 0.3559 ae 


~) (4:0182 + Huat: 


Note - 
that the angle of MN is nearly 45° 


Br aaa of the darge loss tangent. 
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Frob lem (3 -26) 


Note the DS 
€ Remp le (4-47). 


b C t WEL) tha S P ro l^ lem onol 


Vina right hanel rule 

the H field of a strigict pei 

Current Carr Ying Cneluctor z S 
H 


S Found CAS in Figa) 


And for Single loop 
by Gp ly ina the S Ann 
rig ht henol rude. H will 
be as Shown in fig 02). 





Pig cz) 
Coil the magnetic 


And pem n turns €oleneid al 
Field will be as in arn) 
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Anol if this SOle aga iol IS bent into CA Coroicle 
UJ €. f incl bua the. H fie id INSide the toroid 
must be in Ag direction. as shown in figu). 





i Fg u) (nete Ua Z-axis is irectee] out of the paper) . 
Now F or the toroid of owr Problem if we 
take amperes path For £gCa «sshown Iv 
Fig (50) Haere will be no current Crossing Va. 
Afea Ieswislecal by the path and hence HEA, 
Vor AC PCC Cinside the toroid amd no difference 


between the air and the magnetic material ) Ampers 
path is shown iw FiqGb) 
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Fio (5) 
deve, the Current T Cro 


| sses the Owea boundeol 
by the path H times, USING Ampere’ law 7 


DP Hea ad ST 


Z. 
E x vM 
2 bat: Pdbay = nT 


Hy = Val 


= ES | OTS 

For P>C, the Current X enter tre area bouncked 
by e Poth in opposite directions nN bimes, hence 
the awe Camce lling each other in Amperes law 


makes H=O. Csee hage). 
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$E. 0 OE ee TN magnetic maleria and 
Mie T saps B =u H is Viet be Son dac n 
M for the magnetic material is Mou, and yr 
for the our iS 66 -. 
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And Now we wawt to Find t MR (surface Current 


Aensity on the surface of the. magnetic material clue 
Co polewi2ation) . 
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TORI q.s 
as P ) me 1s the. Nomad vector on the Suvface. 
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Surface Li) 
big (6) 
For | v D is 
S Surface. C) Cn = Ap) r 


G i 
sp "Op X Ot DE Q4 -1) MOL. NI (M-Y) n 


For Surface (2) (W= QS ) ; 


— 
ds EP d — NT (M,- a eee pii n LM -|) 
E Od am oe Ap Seger 


For Surface (3) (w= ~ ap ) | 
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— 
sm 7 Op X d E DIO m = az A 


lor Su dace) (G? = — a2) 
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Fig i uus a Sketch of J 
markerial C e 


note thot for Surface (V) 
(F-a). 
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(Ps b) ame) for Surface (3) 





Froblem (3-22) 
The p lame Pa 
regions 


?epowakes the ardie Inko two 

ee tO 4$ du and Z«o is a mad ne e 
material with M, LH. 

B, - o3 dy +0 Udy +0582 uno sketched 

in Fig!) . Note that the normal vector onthis 


: — 
Surface is (AZ . 
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T rom bounclary Conaitions : 
of B 

Bx, e Bno (norma Components | | in each veg (on are C4 vol), 

N Ls ns — 0.502 

He) = Hee. aged components of H are equal ). 


` Sig. ets — H 
3 x + — 1 s uw 
Mo Pa 


— 
Dt = MM. Hee = 1.20 +1645 
a= 1.205 1.665 40.508 | 
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The angle between B. and the normal on 
the Su face O; iS Ca wa Eos 
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deu c P et PRENNE Quad. NU 
Problem 3-2 
œ (3-29) 
E. = -1543 +2004 +3082 
Pee 
L^ = GE, =-156,0% +2060 206,05 
Dwi 
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a -E= -15% +200 — 
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